High-quality RNA preparation from Rhodosporidium toruloides and cDNA library construction therewith.
Oleaginous yeast Rhodosporidium toruloides is an excellent microbial lipid producer. Therefore, it is important to develop molecular biology tools to understand the basic mechanism for lipid accumulation and further manipulate the microorganism. High-quality RNA extraction from R. toruloides is particularly challenging due to high level of polysaccharides, lipids, and other secondary metabolites. To obtain an optimal protocol for RNA extraction from R. toruloides, four methods were evaluated. Large difference in RNA yield and quality among these protocols was found. The optimum method was modified RNAiso procedure, where RNA was isolated using liquid nitrogen-RNAiso method with salt precipitation and the addition of β-mercaptoethanol. This method consistently recovered RNA in good quality with high yield. Around 297 μg total RNA per gram of cells was obtained with an average purity measured as A₂₆₀/A₂₈₀ of 2.09. A titer of 10⁵ cfu/ml could be harvested to construct a full-length cDNA library with the RNA sample in this quality. Electrophoresis gel analysis indicated the fragments ranged from 200 bp to 4.0 kb, with the average size of 1000 bp. Randomly picked clones showed the recombination efficiency at 80%. These results showed that RNA of R. toruloides was successfully extracted for the first time using the modified RNAiso method, and the cDNA library was appropriate for screening the genes related to lipid accumulation.